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Summary 
In this study, we use a sector model on competition, called MOCO, to analyse the contribu-
tion of competition to sector performance. We do this for two different time periods. First, 
we investigate what the probable influence of competition has been in the past, viz. the 
1988-1999 period. Subsequently, we investigate what influence competition might have in 
the future, viz. the 2001-2012 period. 
We do not pretend that the results of MOCO are exact. However, we consider them to be 
helpful to get an impression of the order of magnitude of the effects under investigation. 
Working of the model MOCO 
MOCO distinguishes two exogenous competition variables, viz. turbulence and concentra-
tion. If turbulence increases or concentration decreases, competition increases. For both 
variables we measure the effects on sector performance. We distinguish between six per-
formance variables: growth rates of real value added, employment, product price, wage, la-
bour productivity and the net profit margin. We distinguish between two sectors: manufac-
turing and services. 
MOCO distinguishes two endogenous competition variables: the share of exports in total 
sales and the share of competing imports in total domestic demand. Competition increases 
if these variables increase. More competition has direct and indirect effects on prices and 
productivity. More competition results directly in higher total factor productivity growth and 
lower product and factor prices. Turbulence has a relatively large impact on total factor 
productivity compared to concentration. Turbulence has a relatively large impact in services 
compared to manufacturing. Concentration has a relatively large impact on prices compared 
to turbulence. More competition results indirectly in lower prices and higher productivity 
through cross effects between productivity and prices. Higher productivity leads to lower 
prices through lower average costs, and lower prices lead to higher productivity through 
higher exports and imports shares. 
Influences of competition in period 1988-1999 
In the period 1988-1999, competition increased in both manufacturing and services. In 
manufacturing, both turbulence increased and concentration decreased. In services, turbu-
lence increased as well. Because of data problems we have not investigated the influence of 
concentration. 
The increase in competition resulted in an increase in labour productivity growth in both 
sectors. The average yearly contribution of competition to labour productivity growth is al-
most 0.2 percent points change in services and 0.03 percent points change in manufactur-
ing. The relatively small contribution of competition to labour productivity in manufacturing 
is explained by the low impact of turbulence in this sector, which is the most important 
competition variable inducing labour productivity growth. 
The growth of real value added has increased in both sectors. The average yearly contribu-
tion of competition to the growth of real value added is about 0.2 percent points change in 
manufacturing and 0.05 percent points change in services. The relatively low contribution of 
competition to real value added growth in services is explained by the large impact of con-
centration on real value added growth, which is assumed to be constant in services. 
The increase in competition resulted in an increase in employment growth in manufacturing 
but in a decrease in services. The average yearly contribution of increased competition to 6  EIM/SCALES Paper 
employment growth is 0.2 percent points change in manufacturing and –0.1 percent points 
in services. The increase in manufacturing is due to lower prices and higher demand growth, 
induced by the decrease in concentration. The decrease in services is due to the consider-
able increase in total factor productivity growth, induced by the increase in turbulence. 
The increased competition resulted in a decrease in the net profit margin in manufacturing 
but in an increase in services. The average yearly contribution of increased competition to 
the net profit margin is –0.9 percent points in manufacturing and 0.02 percent points in 
services. The decrease in manufacturing is explained by the large impact of concentration on 
the mark-up. The increase in services is explained by the large impact of turbulence on pro-
ductivity growth. It implies that the effect of lower prices on demand growth is large com-
pared to the effect of lower prices on the mark-up. 
Increased competition has decreased factor and product prices in both manufacturing and 
services. In manufacturing, the contribution of competition to the product price is –0.2 per-
cent points and in services the contribution is –0.1 percent points. In manufacturing, the 
contribution of competition to the price of labour is –0.1 percent points and in services, the 
contribution is –0.01 percent points. The relatively large price effects in manufacturing are 
due to the relatively large impact of concentration on prices compared to turbulence. The 
relatively small wage effect in services is also explained by the relatively large increase in la-
bour productivity in this sector. 
Possible influence of competition in period 2001-2012 
Competition increased over the last decade. We investigate the economic consequences of 
a continuation of this trend in the period 2001-2005. More precisely, we assume turbulence 
to catch up in this period with the level of Germany in 1999 (this implies an increase of 0.24 
percent points per year for manufacturing and 1 percent point for services). Furthermore, 
we assume for concentration in manufacturing a continuation of the observed 1988-1999 
trend. Firstly, we investigate average sector performance over the 2001-2005 period. Sec-
ondly, we investigate short-term effects (2005) and medium-term effects (2012). We also 
present the results for 2001, which give an indication of the direct, immediate effects of 
changes in competition. 
The average yearly contribution of increased competition to sector performance in the 
2001-2005 period is qualitatively the same as for the 1988-1999 period. The effects of tur-
bulence on the performance variables are larger in the 2001-2005 period for both sectors. 
This is explained by the larger yearly change in turbulence in the 2001-2005 period. The ef-
fects of concentration on the performance variables are smaller for the 2001-2005 period. 
This is explained by the shorter time period of 5 years compared to the 10 years comprised 
by the 1988-1999 period, implying that the cumulative change in concentration is smaller. 
Sector performance in 2005 gives an indication of the short-term effects of the increased 
competition during the 2001-2005. Sector performance in 2012 gives an indication of the 
medium-term effects of increased competition during the 2001-2005 period. The short-term 
effects are comparable to the average effects over the 2001-2005 period, only they are lar-
ger. Medium-term effects differ from short-term effects and can be larger or smaller. In the 
medium term, direct effects of changes in turbulence and concentration on the mark-up are 
absent and indirect effects of these changes have worked out. In 2012, the growth of em-
ployment is negative in manufacturing, while it is positive in 2005. This is explained by the 
more moderate effect on demand growth than in the short term, as the mark-up decreases 
only indirectly, and also by a faster labour substitution than in the short-term. In both sec-
tors, the negative effect on the profit margin is larger in 2012 than in 2005. This is ex-
plained by higher total factor productivity growth in 2012, leading to a higher growth in the EIM/SCALES Paper  7 
exports share, which increases the pressure on the mark-up. The effects on prices and real 
value added in 2012 have the same sign as in 2005 but are smaller in absolute values. In the 
short term, not only levels but also changes in turbulence and concentration affect the pres-
sure on the mark-up and factor prices. 8  EIM/SCALES Paper 
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1  Introduction 
Competition policy is an important field of economic policy. The common opinion among 
economists and policy makers about competition is that it positively affects economic 
growth. Competition is considered to lower prices, to enhance productivity, to initiate inno-
vation and to ease entry of new firms. Many studies give evidence about these propositions 
on competition. Recent evidence for Dutch manufacturing is given by Lever (1997), and 
Lever and Nieuwenhuijsen (1999). Lever shows the impact of competition on prices, and 
Lever and Nieuwenhuijsen show the impact of competition on productivity. 
It is stated that the Dutch economy is not at the forefront with respect to its competitive 
ability. The discussion about the competitive ability of the Dutch economy started in the 
early nineties and was initiated by the acceleration of international competition, the Euro-
pean legislation and the emergence of the European Internal Market. Since then, several 
policy measures to enlarge the competitive ability of the Dutch economy have been taken. 
Institutional entry requirements were lowered, protected professions and former public utili-
ties were liberalised and (partly) privatised. An independent competition authority was set 
up to monitor the competitiveness of markets and to intervene in case of misuse of market 
power. 
It is important to get more insight in the contribution of competition to economic perform-
ance. EIM has developed a model on competition within the SCALES programme, called 
MOCO. In this study, we use this model to analyse the effects of turbulence and concentra-
tion on economic performance of sectors. We limit ourselves to two sectors, viz. manufac-
turing and services. Using MOCO, we investigate which part of economic growth in the 
1988-1999 period can be attributed to changes in turbulence and concentration, respec-
tively. For the 2001-2005 period, we make predictions on the basis of a competition sce-
nario. For this period, we separately look at short-term and medium-term effects of changes 
in turbulence and concentration. 
The rest of the report is organized as follows. In section 2, we give a non-technical summary 
of the model. We give the assumptions on the impacts of turbulence and concentration on 
prices and productivity. In section 3, we present data on the competition variables used in 
MOCO. These variables are turbulence, concentration, imports and exports shares. In sec-
tion 4, we deal with the 1988-1999 period. In 4.1, we present the results of a what if study, 
in which we investigate the contribution of turbulence and concentration to average sector 
performance in manufacturing and services. In 4.2, we present the results of a sensitivity 
analysis with respect to the impacts of turbulence on product and factor prices. In section 5, 
we deal with the 2001-2005 period. For this period, we use a competition scenario, in 
which reasonable assumptions are made about yearly changes in turbulence and concentra-
tion. In 5.1, we investigate average effects over the 2001-2005 period. In 5.2, we investi-
gate short-term and medium-term effects separately. The appendix gives the assumptions of 
MOCO and the definitions and symbols of the variables used. 10  EIM/SCALES Paper 
2  The model 
2.1  Building blocks 
MOCO is a one-sector simulation model, with which we are able to measure the influence 
of turbulence and concentration on sector performance. The model uses six exogenous vari-
ables: the product price abroad (of foreign competitors), the volume of world trade, total 
domestic demand and (measures of) the concentration rate, turbulence and union coverage. 
Endogenous variables are factor prices and own product price, exports, domestic sales, total 
sales, imports, factor demands, labour productivity, total costs, marginal costs and profits. 
For the own product price, factor prices, exports, domestic sales, imports and the three fac-
tor demands, the model needs base-year values. The model has been programmed in SPSS 
and can be used for short-term and medium-term forecasting (1-10 years). 
The model can be divided into four blocks. 
Domestic sales 
This block consists of a demand equation for exports and an equation for the share of com-
peting imports, i.e. the ratio between imports and domestic sales. Exports are determined 
by world trade and (own and foreign) product prices. The share of competing imports is de-
termined by domestic demand and (own and foreign) product prices. Total domestic de-
mand is exogenous. Elasticities with respect to these variables are taken from De Wit 
(2001). 
Prices 
This block consists of equations for product and factor prices. Factor prices are determined 
by factor productivity and by competition. The product price is assumed to be equal to mar-
ginal costs
1 raised by a mark-up, calculated from the Lerner index
2 and determined by com-
petition (Lever, 1997). Three competition variables are incorporated in all price equations: 
the exports share in total sales, turbulence and concentration. Union coverage is an addi-
tional competition variable in the wage equation. 
Factor demand 
This block consists of equations for factor demand (capital, labour and intermediate goods). 
Factor demands
3 are determined by production technology (Cobb-Douglas), competition 
and total demand. Three competition variables are incorporated in the production equation: 
turbulence, concentration and the exports share. These variables are found to influence to-
tal factor productivity growth (Lever and Nieuwenhuijsen, 1999; Bosma and Nieuwenhui-
jsen, 2000). Competition elasticities of supply are from and Lever and Nieuwenhuijsen 
(1999). Factor elasticities of supply are from the National Accounts (Statistics Netherlands). 
 
1
   As we assume a Cobb-Douglas production function (constant returns to scale), marginal costs are as-
sumed to be proportional to average costs. 
2
   The Lerner index is defined as the difference between (own) product price and marginal costs, di-
vided by the product price. 
3
   They are equal to costs shares, as we assume a Cobb-Douglas technology and costs minimization 
(Varian, 1992, p. 55). EIM/SCALES Paper 
Conduct 
This block consists of an equation for the conjectural elasticity, defined as the negative of 
the price elasticity of aggregate demand
1 times the Lerner index
2. The higher the competi-
tive pressure, the lower the conjectural elasticity. 
2.2  Modelling the impact of competition on prices and productivity 
More competition has a direct negative impact on prices, as more competition implies a 
higher pressure on the mark-up in factor and product markets. Competition has a direct 
positive impact on total factor productivity (TFP) growth, as competition leads to efficiency 
improvements
3 of the plants operating in the market. MOCO captures also the indirect price 
and productivity effects of competition: A higher total factor productivity growth leads to 
further price increases through lower average costs. Lower prices lead to more competition 
through a higher exports share and a lower share of competing imports. These higher ex-
ports and imports shares induce a further increase in factor productivity growth. 
Various empirical studies have been used to determine the direct impacts of the competition 
variables mentioned, on prices and productivity (Lever en Nieuwenhuijsen, 1999; Bosma and 
Nieuwenhuijsen, 1999; Lever, 1999; De Wit, 2000). The assumptions we make in MOCO are 
conform the empirical findings or based on it. The assumptions concerning the impacts of 
competition variables on total factor productivity growth are presented in table 1a. The as-
sumptions concerning the direct impacts of competition variables on prices are presented in 
table 1b. 
Table 1a  Impact competition variables (in % points) on TFP growth (in percentage 
change) 















TFP growth  -0.021  -0.0032  -0.083  -  0.0062  -0.0122 
1 Estimation: 25% of effect of turbulence on TFP growth in services. 
2  Source: Lever en Nieuwenhuijsen (1999), table 5.4, pp. 122-123. 
3  Source: Bosma and Nieuwenhuijsen (1999). 
4  The coefficients are estimated only for manufacturing. Coefficients for services are assumed to be 
equal to the coefficients in manufacturing. 
 
1
  The price elasticity of aggregate demand is a weighted average of the price elasticity of domestic 
demand and exports. 
2
  In Lever, Nieuwenhuijsen and van Stel (1999), more discussion and explanation about the conjectural 
elasticity can be found. 
3
   In the model of Campbell (1997), persistent improvement to embodied technology induces obsolete 
plants to cease production, causing exit to rise. Only new plants embody the new technology and 
when they become operational after entry, TFP growth rises. In fact, this model explains the positive 
relation between turbulence and TFP growth observed empirically, from competitive entry. 12  EIM/SCALES Paper 
Table 1b  Impact of the competition variables (in % points change) on prices (in per-
centage change) 


















1  -0.121 




4  -0.030 




4  -0.030 




1  -0.088 
1  Estimation: 10% of effect of concentration on product price and 25% of effect in services. 
2  Estimation: turbulence= 25% of effect found by Nieuwenhuijsen et al. in services. 
3  Source: Lever (1999), p. 23, table 1. 
4  Estimation: 25% of effect on output price. Source: National Accounts (2000), Statistics Netherlands 
(CBS). 
5  Source: Lever (1999), p. 24, table 2. 
6  The coefficients are estimated only for manufacturing. Coefficients for services are assumed to be 
equal to the coefficients in manufacturing. 
Total factor productivity growth is most sensitive to competition in services. Furthermore, 
turbulence has the largest impact on total factor productivity growth compared to the other 
competition variables. This is empirically shown by Lever and Nieuwenhuijsen (1999). The 
negative effect of competition on prices is empirically shown by Lever (1999). Note that 
while turbulence, concentration and the exports share affect prices directly, the imports 
share does not. Lever (1999) shows that the competitive pressure of competing imports on 
the domestic market is not important. 
The tables show that the effect of concentration on prices is relatively large compared to 
turbulence, while its effect on total factor productivity is relatively small. Concentration is 
the most important competition variable in affecting the mark-up. Turbulence is the most 
important determinant in affecting total factor productivity. In both cases, exports and im-
ports shares lie between the impacts of concentration and turbulence. 
The output elasticities and the elasticities with respect to the imports and exports equations, 
which are needed to calculate the indirect effects of changes in the competition variables 
on prices and productivity, are given in the Appendix. 
 
3  Historical facts and figures on competition 
In this chapter, we show to what extent competition has actually increased in the 1988-
1999 period. We distinguish four indicators of competition, viz. turbulence, concentration, 
the imports share and the exports share. Turbulence is measured by the sum of gross entry 
and exit of firms divided by the total number of firms. Concentration is measured by the C4-
ratio, defined as the market share of the 4 largest firms in terms of employment. The ex-
ports share is measured by sales in foreign countries, divided by total sales. The imports 
share is measured by domestic demand of foreign products, divided by total domestic de-
mand. In 3.1, we present and discuss the figures on turbulence. In 3.2, we present and dis-
cuss the figures on imports and exports shares. In 3.3, we present and discuss the figures on 
concentration. EIM/SCALES Paper 
3.1  Turbulence 
Table 2 presents entry and exit rates over the 1987-1999 period. Entry and exit rates have 
increased considerably in this period. Owing to this, turbulence has increased enormously, 
especially in services. In this sector, turbulence increased with about 25 percent from 1987 
to 1999 (more than 2 percent points). This is about 0.24 percent points change per year on 
average. In manufacturing, turbulence has increased with about 7% from 1987 to 1999 
(about 0.7 percent points). This is about 0.06 percent points change per year on average. In 
our simulation model, the yearly change in turbulence in the 1988-1999 period is set equal 
to these averages (section 4). 
Table 2  Entry and exit rates 1987-1999* 
   Entry rate (%)  Exit rate (%)  Turbulence (entry+exit) 
  Manufacturing  Services  Manufacturing  Services  Manufacturing  Services 
1987  6.55  7.95  3.52  4.17  10.06  12.13 
1988  6.58  8.21  3.69  4.29  10.28  12.50 
1989  6.72  8.49  3.61  4.13  10.33  12.62 
1990  6.71  8.39  3.43  4.12  10.14  12.51 
1991  6.88  8.80  3.49  4.20  10.37  12.99 
1992  6.82  9.40  3.77  4.66  10.58  14.06 
1993  6.52  9.62  4.22  4.97  10.74  14.59 
1994  6.12  9.27  4.04  4.96  10.16  14.23 
1995  6.66  9.80  3.91  5.14  10.58  14.93 
1996  6.58  9.33  3.74  4.87  10.32  14.20 
1997  6.60  9.21  4.08  5.07  10.69  14.28 
1998  6.91  9.09  4.22  5.24  11.13  14.33 
1999  6.56  9.54  4.19  5.42  10.75  14.96 
* Source: Bangma e.a. (EIM, 2000). 
3.2  Internationalisation 
Table 3 presents imports and exports shares over the 1987-1999 period. Internationalisation 
has increased moderately in manufacturing. Both the (competing) imports share and the ex-
ports share increased with approximately 6% per year on average. In our simulation model, 
the yearly change of world trade in the 1988-1999 period is set equal to these averages 
(section 4). 
In services, international trade is less important than in manufacturing. Exports shares in 
services are approximately 4.5 times lower than in manufacturing. Imports shares in services 
are approximately 8 times lower than in manufacturing. Furthermore, imports and exports 
shares have hardly changed in services. The increase in the exports share is only between 
0.03 and 0.04 percent points change per year on average over the 1987-1999 period. Over 14  EIM/SCALES Paper 
the 1996-1999 period
1, the increase in the imports share is between 0.02 and 0.03 percent 
points change per year on average. 
While imports and exports shares in services differ considerably from manufacturing in abso-
lute terms, in relative terms they do not differ that much. In services, the exports share has 
increased with about 4% over the 1987-1999 period, compared to 6% in manufacturing. 
The imports share has increased with 0.4% on average over the 1996-1999 period, com-
pared to 0.3% in manufacturing. It indicates that the relative degree of internationalisation 
of the sectors has not changed much
2. 
Table 3  Share of exports in total sales and share of competing imports in total do-
mestic demand 1987-1999* 
   Exports share (%)  Imports share (%) 
   Manufacturing  Services  Manufacturing  Services 
1987  47.35  10.49  46.58   
1988  48.52  11.07  47.11   
1989  50.09  11.14  48.86   
1990  49.80  11.07  48.66   
1991  49.50  11.08  48.89   
1992  48.83  10.84  48.27   
1993  48.12  10.95  46.45   
1994  49.59  10.72  48.07   
1995  50.53  10.49  48.73  6.36 
1996  49.68  10.47  47.90  6.20 
1997  50.63    8.88  48.72  6.32 
1998  50.12  10.89  49.33  6.44 
1999         
* Source: I/O tables, imports matrices (National Accounts) and own calculations. 
3.3  Concentration 
Concentration is measured by the C4-ratio. C4-ratios are available at  class level
3 (DUMA 
2000), but only for manufacturing. DUMA is EIM’s database on manufacturing. The C4’s are 
aggregated up to the manufacturing level after weighting with employment. Table 4 shows 
that the C4-ratio has decreased in manufacturing throughout the 1987-1999 period, indi-
cating that competition between domestic firms has increased in this sector. 
 
1
   Data on imports shares are only available since 1996 in services. 
2
   Note that since 1994, fluctuations in the change in imports and export shares have been consider-
able in manufacturing. Positive and negative growth alternated, but moved in the same direction un-
til 1998. In 1998, imports and export shares moved in opposite direction. In this year, the increase in 
imports was considerable, but at the expense of exports. It might indicate a deterioration of the in-
ternational competitiveness of manufacturing. In contrast to manufacturing, in services fluctuations 
kept moderate. Only in 1997 the export share was relatively low. 
3
   The class level (according to the European classification system) is identical to the 3-digit level (Dutch 
classification system). EIM/SCALES Paper 
Table 4  Concentration in manufacturing 1987-1999* 
   C4 (%) 
1987  36.57 
1988  35.54 
1989  35.11 
1990  34.84 
1991  33.76 
1992  32.91 
1993  32.31 
1994  31.19 
1995  30.16 
1996  29.21 
1997**  28.70 
1998**  28.19 
1999**  27.69 
*  Source: C4: DUMA (EIM); C4’s are aggregated over markets defined at the class level (3-digit) by 
weighting with employment. 
**  Estimated by assuming a relative change of –1.76% (= average of period 1984-1996). 
Concentration has decreased with about 0.74 percent points per year on average. In our 
simulation model, the yearly change in concentration in manufacturing is set equal to this 
average, both in the 1988-1999 period and the 1999-2005 period (section 4 and section 5). 
Concentration rates are not available for services. We assume the simulated yearly change 
in concentration to be zero in services, as in many service sectors smallness is dominant. We 
consider MOCO to generate reliable estimations of the impact of competition in services, 
even though we assume the concentration rate to be constant. 
 
4  Influence of competition in period 1988-1999 
We investigate the effects of the increased competition on sector performance during the 
1988-1999 period. We distinguish between manufacturing and services. We estimate the 
effects of increased turbulence and concentration. By looking at the difference between the 
simulation results with and without allowing turbulence and concentration to change, we 
isolate the effects of turbulence and concentration on the performance variables. Turbu-
lence and concentration are exogenous
1 in the model, while exports and imports shares are 
endogenous (see section 2). Exports and imports shares are directly affected by the foreign 
product price and world trade and indirectly affected by turbulence and concentration. Tur-
bulence and concentration affect international competitiveness as they influence prices. The 
simulation results include the effects of changes in imports and exports shares on economic 
 
1
   We consider turbulence and concentration to be determined by factors outside the model, such as 
competition legislation and culture. 16  EIM/SCALES Paper 
performance only to the extent changes in these variables are induced by (changes in) the 
exogenous competition variables, i.e. turbulence or concentration
1. 
The rest of the chapter is organised as follows. In section 4.1, we present the simulation re-
sults with respect to the effects of the increased competition in the 1988-1999 period on 
economic performance. We calculate the effects on yearly growth rates of real value added, 
employment, labour productivity, product price and wages and on the net profit margin. 
We present averages over the 1988-1999 period. In section 4.2, we perform a sensitivity 
analysis for services with respect to the parameters that measure the impact of turbulence 
on wages and the product price, respectively. These parameters are important in services, 
while they are not empirically estimated. 
4.1  Influence of competition in period 1988-1999 
We calculate the influence of turbulence and concentration in the 1988-1999 period on 
sector performance. The yearly changes in turbulence (0.24 % points) and concentration (-




   We do not include the effects of changes in imports and export shares that are induced by other 
variables than turbulence and concentration, such as world trade and the foreign output price. How-
ever, we consider these variables not to be affected (much) by changes in competition that originate 
from national policy. EIM/SCALES Paper 
Table 5  Effects of increased competition in 1988-1999 on sector performance (in % 
points change) 
Variable  Manufacturing  Services 
Averages 1988-1999 period     
Growth rate labour productivity     
- turbulence-induced   0.021  0.185 
- concentration-induced   0.010  0.000 
Growth rate real value added      
- turbulence-induced  0.018  0.051 
- concentration-induced  0.196  0.000 
Growth rate employment     
- turbulence-induced  -0.003  -0.134 
- concentration-induced  0.186  0.000 
Net profit margin     
- turbulence-induced  0.001  0.021 
- concentration-induced  -0.914  0.000 
Growth rate product price     
- turbulence-induced  -0.009  -0.144 
- concentration-induced  -0.225  0.000 
Growth rate wages     
- turbulence-induced  -0.001  -0.010 
- concentration-induced  -0.123  0.000 
The effect of turbulence on the performance variables is relatively large in services. This is 
explained by both the larger increase in turbulence compared to manufacturing, and the 
larger impacts of turbulence on prices and total factor productivity (see tables 1a and 1b). In 
manufacturing, the effect of turbulence is small compared to the effect of concentration. 
This is explained by both the small increase in turbulence and its relatively small impact on 
prices and total factor productivity. Below we discuss the effects of the changes in turbu-
lence and concentration in the 1988-1999 period on the performance variables during this 
period. 
More competition has lead to an increase in labour productivity growth in both sectors. 
Production factors are more efficiently utilized (Lever and Nieuwenhuijsen, 1999). Note that 
factor substitution, induced by changes in relative factor prices, affects labour productivity 
negatively in this period. However, this negative substitution effect is relatively small
1 com-
pared to the positive productivity effect of more efficient factor utilisation. In manufactur-
ing, the increase in labour productivity growth is relatively small compared to services. This 
is due to the relatively small impact of concentration on total factor productivity (see table 
1a) compared to turbulence and the relatively small increase in turbulence. Factor substitu-
tion is relatively large in manufacturing, due to the relatively strong effect of concentration 
on price competition in the labour market (see table 1b). 
 
1
   The moderate degree of factor substitution is the consequence of the Cobb-Douglas specification of 
the production function in which costs shares remain constant. 18  EIM/SCALES Paper 
More competition has lead to an increase in real value added growth in both sectors, which 
is the consequence of lower price increases (inflation). There are two reasons for the lower 
inflation. First, the pressure on average costs is higher through higher total factor productiv-
ity growth (Lever, 1997). Second, the pressure on the mark-up is higher. Higher pressure on 
the mark-up leads to higher real value added growth at given demand growth. Lower aver-
age costs lead to growth in real value added growth at given mark-up. Lower prices lead to 
both growth of exports (demand growth) and import substitution increase. 
More competition has lead to an increase in employment growth in manufacturing, but to a 
decrease in services. This is the consequence of the opposite effects of changes in turbu-
lence (negative) and concentration (positive) on employment growth. The effect of turbu-
lence on employment growth is negative, as the impact of turbulence on the mark-up or 
conjectural variations is relatively small compared to the impact on total factor productivity 
growth (discussed in section 2). The effect of concentration on employment growth is posi-
tive, as the impact of concentration on factor productivity is relatively small compared to the 
impact on the mark-up. A lower mark-up induces employment growth both through an in-
crease in demand and a decrease in the relative price of labour, which induces capital sub-
stitution. The relatively large impact of and change in concentration in manufacturing com-
pared to turbulence explains the positive effect on employment growth in manufacturing. 
The relatively large impact of and change in turbulence in services compared to concentra-
tion explains the positive effect on employment growth in services. Note that even if the 
impact of and change in turbulence and concentration in manufacturing and services would 
have been equal, the increase in employment growth would have been much larger in 
manufacturing compared to services. This is the consequence of the price elasticity of ex-
ports being almost three times higher in manufacturing compared to services
1. 
More competition has lead to an increase in the net profit margin in services, but to a con-
siderable decrease in manufacturing. This is the consequence of the opposite effects of 
more pressure on the mark-up (negative) and higher productivity growth (positive) on the 
net profit margin. The impact of turbulence on total factor productivity growth and, 
thereby, demand growth is relatively large compared to the impact on the mark-up. There-
fore, the positive effect of increased competition on the net profit margin dominates in ser-
vices. The impact of concentration on total factor productivity growth is relatively small 
compared to the impact on the mark-up. Therefore, the negative effect of increased compe-
tition on the net profit margin dominates in manufacturing. Note that concentration is an 
important determinant of the conjectural elasticity (Lever, 1999) in manufacturing. This ex-
plains the exceptionally large effect of concentration on the profit margin in this sector. 
Profit margins are on average almost one percent point lower each year compared to the 
situation of constant concentration. 
More competition has lead to lower inflation in both sectors. This is due to increased pres-
sure on the mark-up as well as on marginal costs, induced by higher factor productivity 
growth. The growth of wages has decreased, too. The positive effect of higher labour pro-
ductivity on wages is dominated by the negative effect of increased price competition in the 
labour market. This finding indicates that productivity growth not necessarily leads to higher 
wages or a positive wage-price spiral (in the short term). Competitive pressure suppresses 
wages in case productivity growth is induced by an increase in competition. 
 
1
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4.2  Sensitivity analysis 
The direct impacts of turbulence on prices or mark-up (see table 1b) are not empirically es-
timated but calculated from the impacts of concentration on these variables in manufactur-
ing. As the yearly change in turbulence is considerable in services and the impacts important 
compared to concentration in this sector, we perform a sensitivity analysis on these parame-
ters to get an idea of the sensitivity of the results to the calculated parameter values. We 
multiply the calculated effects of turbulence on prices with a factor 2 and a factor 0.5, re-
spectively. Table 6 presents the simulation results. 
Table 6  Sensitivity analysis services 
Variable  Services 
 
Averages 1988-1999 period 
Minimum 
0.5 * basis value 
Maximum 
2 * basis value 
Growth rate labour productivity     
- turbulence-induced  0.187  0.184 
Growth rate real value added     
- turbulence-induced  0.050  0.053 
Growth rate employment     
- turbulence-induced  -0.136  -0.132 
Net profit margin     
- turbulence-induced  0.079  -0.037 
Growth rate product price     
- turbulence-induced  -0.131  -0.158 
Growth rate wages     
- turbulence-induced  -0.004  -0.017 
The results are not very sensitive to changes in the impact of turbulence on factor and 
product prices. This is the consequence of the relatively small impact of turbulence on the 
mark-up compared to the impact on total factor productivity (not changed). The signs of 
the effects of turbulence do not change, except for the effect on the net profit margin. The 
negative effect on the net profit margin of a lower mark-up dominates the positive effect of 
the increased total factor productivity growth (for discussion, see section 4.1) in case the di-
rect impact on the mark-up is 2 times the basis value. 
We do not perform a sensitivity analysis for manufacturing, although the direct impacts of 
turbulence on prices and productivity are not empirically estimated
1 for this sector. The 
yearly change in turbulence and its impacts on prices and productivity are shown to be un-
important in manufacturing (Lever, 1997; Lever and Nieuwenhuijsen, 1999). The impacts of 
exports and imports shares on total factor productivity growth and prices in services are not 
empirically estimated, too. They are assumed to be not different from manufacturing. We 
do not present results of a sensitivity analysis with respect to these impacts, because of a 
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lack of theoretical arguments why in services the impacts of exports and imports shares of 
total factor productivity and prices would differ from manufacturing
1. 
 
5  Scanning the future 
In this section, we investigate the impact of a competition scenario for the 2001-2005 pe-
riod on sector performance in this period. Furthermore, we investigate the medium-term ef-
fects of increased competition by looking at the sector performance after six years of con-
stant competition from 2006 to 2012. 
We assume that the trend in concentration we observe empirically for the 1987-1999 pe-
riod (table 1b) will proceed. This means that we set the yearly change in concentration 
equal to the average change in the 1988-1999 period of -0.74 percent points. We assume 
the yearly change in turbulence to be higher in the 2001-2005 period than the average 
change in the 1988-1990 period of -0.24, as we assume turbulence to gradually catch up 
with Germany. We assume that turbulence increases within five years to the level Germany 
experiences in 1999. As turbulence is 20% in Germany in 1999 and 15% in the Nether-
lands, this implies that we assume a turbulence increase by 33.3% in the 2001-2005 period. 
This is 1.0 percent points change per year on average. We assume a more moderate sce-
nario for manufacturing, viz. an increase of 20%, rather than the 33.3% in services. As tur-
bulence in manufacturing is about 11% in 1999, this implies 0.4 percent points change per 
year on average. 
In the simulations for the 2001-2005 period, we exclude the effects changes in concentra-
tion and turbulence in the 1988-1999 period have on the performance variables after 2001. 
Only the effects of (additional) changes in competition in the 2001-2005 period are cap-
tured in the results. MOCO is developed to be used for short-term and medium-term fore-
casting (1-10 years). The difference between 2005 and 1988 is more than 10 years. 
The rest of this section is organised as follows. In section 5.1, we present and discuss the ef-
fects of increased competition in the 2001-2005 period on average sector performance in 
this period. In section 5.2, we present and discuss the (medium-term) effects of increased 
competition in the 2001-2005 period on sector performance in 2012. 
5.1  Scanning the influence of competition in period 2001-2005 
In the competition scenario for the 2001-2005 period, we assume concentration to change 
with -0.74 percent points in manufacturing. We assume turbulence to change with 0.40 
percent points in manufacturing and with 1 percent point in services. Table 7 gives the sce-
nario and the simulation results of this competition scenario. 
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Table 7  Effects of increased competition 2001-2005 on sector performance (according 
to competition scenario) 
Variable  Manufacturing  Services 
Averages 2001-2005 period     
Growth rate labour productivity     
- turbulence-induced   0.071    0.358 
- concentration-induced  -0.005    0.000 
Growth rate real value added     
- turbulence-induced    0.061   0.114 
- concentration-induced    0.152   0.000 
Growth rate employment     
- turbulence-induced   -0.010   -0.244 
- concentration-induced    0.157    0.000  
Net profit margin     
- turbulence-induced   0.004   0.046 
- concentration-induced  -0.382   0.000 
Growth rate product price     
- turbulence-induced  -0.028  -0.272 
- concentration-induced  -0.201   0.000 
Growth rate wages     
- turbulence-induced  -0.004   -0.042 
- concentration-induced  -0.112    0.000 
The effects of increased turbulence turn out to be of equal sign as in the 1988-1999 period. 
However, the effects are larger in the 2001-2005 period. This is the consequence of the 
higher average increase in turbulence in the 2001-2005 period (1 percent point change) 
compared to the 1988-1999 period (0.24 percent points change). The effects of decreased 
concentration turn out to be of equal sign as in the 1988-1999 period, too, except for the 
effect on the growth of labour productivity. The opposite sign with respect to this variable is 
due to the shorter period of five years over 2001-2005 compared to the twelve years over 
1988-1999. A shorter time period implies that the cumulative decrease in concentration is 
smaller. This implies that effects on total factor productivity growth and on the mark-up, 
averaged over the years, are smaller. It means that the shorter the time period, the larger 
the negative substitution effect on labour productivity compared to the positive productivity 
effect (see section 4 for a discussion of these effects). The shorter time period also explains 
the smaller effects of concentration on the other performance variables, compared to the 
1988-1999 period. When the effects on factor productivity growth and the pressure on 
prices are smaller, the (indirect) effects of these variables on the performance variables are 
smaller, too: lower pressure on the mark-up implies a higher net profit margin. A smaller in-
crease in total factor productivity growth implies higher product price and wage inflation. 
Higher product price inflation implies lower demand growth and, therefore, lower employ-
ment growth. 22  EIM/SCALES Paper 
5.2  Short-term versus medium-term effects 
It is not realistic that concentration keeps on decreasing and turbulence keeps on increas-
ing. This makes it interesting to distinguish the short-term effects of changes in competition 
from the medium-term effects. The short term is characterised by the presence of direct and 
indirect effects of the subsequent changes in competition. In the medium term, there are no 
direct effects of the subsequent changes in turbulence and concentration anymore, and in-
direct effects have (almost) worked out. Only effects of the increased level of competition 
remain. 
We analyse the short-term effects by looking at 2005, as in this year the effects of changes 
in turbulence and concentration during the 2001-2005 period are maximal
1. We analyse the 
medium-term effects by looking at 2012, thus after six years of constant turbulence and 
concentration. The direct effects of changes in turbulence and concentration in the 2001-
2005 period are zero in 2012. Furthermore, the indirect effects of these changes have (al-
most) worked out (effects approximately zero). Only the effects of the different level of tur-
bulence and concentration are left. 
Table 8 presents the short-term effects (2005) and the medium-term effects (2012) of the 
increased turbulence and decreased concentration in the 2001-2005 period. By comparing 
the results in 2012 with the results in 2005, we get insight in whether the medium-term ef-
fects on the performance variables are stronger or weaker than the short-term effects. We 
also present the effects of the increased competition in 2001, which are the direct effects of 
the increased competition in 2001
2. By comparing these results with the results for 2005, 
we get an indication of the relative size of the indirect effects compared to the direct effects 
as well as their sign. 
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Table 8  Short-term a nd  medium-term effects of increased competition in 2001-2005 
on sector performance 
Variable  Manufacturing  Services 
Growth rate labour productivity     
- 2001   0.018    0.111 
- 2005   0.117    0.600 
- 2012   0.118    0.576 
Growth rate real value added     
- 2001    0.119   0.047 
- 2005    0.285   0.177 
- 2012    0.115   0.126 
Growth rate employment     
- 2001    0.101   -0.065 
- 2005     0.168   -0.424  
- 2012   -0.003   -0.450 
Net profit margin     
- 2001  -0.099   0.027 
- 2005  -0.671   0.073 
- 2012  -0.760   0.046 
Growth rate output price     
- 2001  -0.155  -0.080 
- 2005  -0.275  -0.464 
- 2012  -0.066  -0.463 
Growth rate wages     
- 2001  -0.077   -0.040 
- 2005   -0.133   -0.043 
- 2012  -0.002   -0.002  
Direct versus indirect effects 
The effects in 2001 appear to be of equal sign as the effects in 2005. The effects are smaller 
in absolute terms, because the effects in 2005 include indirect effects of changes in turbu-
lence and concentration in preceding years. Changes in the imports share, the exports share 
and in production costs work through on prices and productivity growth with a time lag. 
Furthermore, 2005 includes the effects of the cumulative change in turbulence and concen-
tration in preceding years. Higher turbulence and lower concentration in 2005 compared to 
2001 imply that factor productivity growth is higher in 2005 than in 2001 and the mark-up 
is lower in 2005 than in 2001. The effects in 2005 on the performance variables, induced by 
a higher factor productivity growth and a lower mark-up, are, therefore, also higher in 2005 
than in 2001. 
For the growth rate of real value added, the growth rate of employment (for manufactur-
ing), the net profit margin (for services), the growth rate of output price (for manufacturing) 
and the growth rate of wages, indirect effects are of opposite sign as the direct effects. In 
the other cases, the indirect effects are of equal sign as the direct effects. The large differ-
ences in effects between 2005 and 2001 that we observe for labour productivity growth 24  EIM/SCALES Paper 
and the growth rate of product price in services, is due to the large effect of cumulative TFP 
growth on these variables in 2005. 
Short-term versus medium-term effects 
In the medium term, direct effects of changes in turbulence and concentration on the mark-
up are absent, and indirect effects of these changes have worked out. The effects of in-
creased competition in the 2001-2005 period in the medium term are fully the effects of 
the resulting higher level of competition. The increased competition in the 2001-2005 pe-
riod implies that in 2012, total factor productivity growth is higher and a mark-up is lower 
compared to the situation without increased competition
1. As total factor productivity 
growth is higher in the medium term than in the short term (see note), effects induced by 
higher productivity growth are also relatively large in the medium term compared to the 
short term. As the mark-up is lower in the medium term than in the short term, effects in-
duced by a lower mark-up are relatively large in the medium term. The yearly change in the 
mark-up is relatively small in the medium term, as after 2005, turbulence and concentration 
are constant. This implies that effects, which are induced by changes in the mark-up, are 
relatively small at the medium term compared to the short term. Below we discuss the re-
sults. 
The medium-term effect on nominal labour productivity growth is positive in both sectors 
and of equal sign as the short-term effect. The positive effect is due to the positive effect of 
the higher level of competition on total factor productivity, which is even higher in the me-
dium term compared to the short term. In services, the positive effect of the higher level of 
competition on labour productivity is smaller in 2012 than in 2005, although total factor 
productivity increases throughout the 2006-2012 period. This is explained by the lower in-
flation in 2012, due to the higher factor productivity growth. 
The medium-term effect on the growth of real value added is positive in both sectors and of 
equal sign as the short-term effect. Demand increases through lower inflation induced by 
higher productivity growth. The effect of the increased level of competition in 2001-2005 
on the growth of real value added is smaller in 2012 than in 2005. This is explained by the 
absence of the effect of changes in turbulence and concentration on the mark-up and, 
therefore, on demand and real value added. 
The medium-term effect on employment growth is negative in both sectors, while the short-
term effect is positive in manufacturing. The pressure on the mark-up does not increase 
much anymore when concentration and turbulence do not change, which implies a lower 
demand growth and faster labour substitution. Employment growth declines. Substitution 
of labour by capital and intermediate goods is accelerated as the relative price of labour in-
creases (faster) during the 2006-2012 period. This is because the pressure on the mark-up 
and, therefore, on wages, originates only indirectly, viz. from the higher growth in the ex-
ports share in the 2006-2012 period, induced by the higher productivity growth and, there-
fore, lower inflation. 
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The medium-term effect on the net profit margin is negative in manufacturing and positive 
in services, and of equal sign as the short-term effect. The lower net profit margin is the 
consequence of the lower mark-up. The net profit margin has decreased gradually since 
2005. This is explained by the increased pressure on the mark-up through higher growth in 
the exports share, induced by the higher total factor productivity growth. 
The medium-term effect on product and factor price inflation is negative in both sectors, 
and of equal sign as the short-term effect. This is mainly the consequence of the higher fac-
tor productivity growth. The medium-term negative effect on wage and price inflation is, 
however, lower compared to the short-term negative effect. In the short term, also changes 




Bijlage I  Appendix  Assumptions and elasticities in 
MOCO 
Table I.1  Change of total domestic demand, prices of capital, intermediate goods and 
competing products 
Variable  Yearly growth (%) 
Total domestic demand*  2.5 
Price of capital**
  2.0 
Price of intermediate goods**
  2.0 
Price of foreign products*  0.7 
*  Source CPB/CEP (2000; appendices pp. 192-195). 
**  Assumptions according to PRISMA (EIM, 2000). 
 
Table I.2  Base-year values (1987) 
Variable  Symbol  Manufacturing  Services 
Price employment*  PEMP  1.00  1.00 
Own product price*  OPP  1.00  1.00 
Volume of capital**  CAP  26,543  109,340 
Volume of employment**  EMP  52,765  163,955 
Volume of intermediate deliveries**  IMG  178,599  134,084 
Volume of exports**  EXP  122,119  42,734 
Volume of domestic sales**  DOS  135,788  364,645 
Volume domestic demand  TDD  242,613  388,000 
* Normalized. 
**  Source: National Accounts (CBS). 26  EIM/SCALES Paper 
Table I.3  Elasticities exports and imports equation 
Variable  Manufacturing  Services 
Exports equation     
Word trade (WTR)   1.10   0.41 
Own product price (OPP)  -0.97  -0.36 
Foreign product price (FPP)   0.97   0.36 
Imports equation     
Domestic demand (TDD)  0.70  0.25 
Own product price (OPP)  0.25  0.10 
Foreign product price (FPP)  0.25  0.10 
Source: PRISMA (EIM, 2000). 
Table I.4  Output elasticities 
Variable  Manufacturing  Services 
Elasticity of capital*  0.10  0.27 
Elasticity of labour*  0.20  0.40 
Elasticity of intermediate goods*  0.69  0.33 
* Based on cost shares in total production according to National Accounts. 
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